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LABORATORY EVALUATION OF CANDIDATE BAIT
TOXICANTS AGAINST THE IMPORTED FIRE ANT,
SOLENOPSIS INVICTA'

R. LEvY? Y. J. CHIU?, AND W. A. BANKS®

ABSTRACT

Toxic baits of 319 chemicals were evaluated in the laboratory to determine
their effectiveness in controlling the imported fire ant, Solenopsis invicta
Buren. No chemical was consistently as effective as mirex for the control of
the imported fire ant, although 3 compounds showed some promise when
cold-aged before testing.

Recent restrictions on the agricultural application of mirex bait for the
control of the imported fire ant, Solenopsis invicta Buren (Ruckelshaus 1972)
have stimulated an extensive research program in laboratory and field
evaluations of candidate chemicals to replace mirex.

Three hundred thirty-four chemicals were screened in the laboratory by
Lofgren, et al. (1967). Their results indicated that no toxic bait was as effective
as mirex for controlling the imported fire ant. Wojcik et al. (1972) have
continued this screening program and have evaluated 590 bait toxicants. Their
results also indicated that no chemical was as effective as mirex for fire ant
control.

Since the imported fire ant is considered to be an agricultural as well as
public health problem (Metcalf et al. 1962) a continuing program for
evaluating additional candidate toxic baits in the laboratory has been es-
tablished.

METHODS AND MATERIALS

A portion of a colony containing mixed castes of the imported fire ant was
collected from the Gainesville, Fla. area and maintained in large metal cans in
the Insects Affecting Man and Animals Research Laboratory, USDA. from
48-72 hr before a test. This enabled the ants to adapt to the changes in
temperature, humidity, and light.

Before a series of chemicals could be evaluated, 150-200 test chambers* for
holding the ants and toxicants had to be prepared. This procedure was
modified from Lofgren, et al. (1967). A 1/8 - 1/4 inch hole was drilled in the
base of each plastic 1 oz medicine cup. These cups were 1 1/2in. highand 1 1/2
and 1 1/4 inches in diameter for the top and bottom respectively. The
chambers were then filled to a level of 1/8 in. with a 9 to 1 plaster of paris—
cement mixture.

'Florida Agricuitural Experiment Station Journal Series No. 4767.

:Department of Entomology and Nematology, University of Florida,
Gainesville.

sInsects Affecting Man and Animals Research Laboratory, USDA.
Gainesville, Florida 32601.

‘Dixie Cup™, American Can Co., Greenwich, Conn. 5000 No. P01-06.
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Toxic baits were evaluated on mixed groups of major and minor workers in
the laboratory. These ants were removed from the field collected colony with
wooden tongue depressors and placed in groups of 20 into the disposable test
chambers which were ringed with talc to prevent the ants from escaping. Each
chamber was then covered with a cardboard disc, labelled with a chemical
identification number, and placed in a tray on a layer of moistened peat moss.
The small hole drilled in the bottom of each plastic chamber allowed sufficient
moisture to be absorbed into the plaster-cement mixture to maintain the ants.
The ants were maintained in the test chambers for 24 hr without food to
assure acceptance of the toxicants as well as allow them to adapt to their new
environment. Dead ants were replaced before addition of the toxicants.

Candidate toxicants were selected by item number from USDA Agricul-
tural Handbook No. 340 (1967). Fifteen to thirty of these chemicals were
tested weekly using 2 replicates in a soybean oil bait at initial concentrations
of 1.0, 0.1 and 0.01%. A total of 319 compounds was tested. Chemicals that were
insoluble in soybean oil were treated with heat, acetone, and/or tap water.
The acetone and water were evaporated before testing. One percent
monoglycerides of lard were added to hold several toxicants in suspension.

Equal volumes of a chemical at each concentration were pipetted into
cotton-stuffed vial caps or applied to the cotton tip of 6 in. swab sticks.” The
swab sticks were dipped into each concentration, broken off at the cotton tip,
and placed into each test chamber in a vial cap. The latter procedure was
found to reduce many problems.

Worker ants were allowed to feed on the candidate toxicant for 24 hr. The
vial caps containing the toxicants were then removed and an interim period of
24 hr was allowed before providing pure soybean oil food for the duration of
the experiment. Eight mortality counts were made at 1, 2, 3, 6, 8, 10, 13, and 14
days after exposure to the chemicals. All chemicals that caused complete
mortality at the 0.01% level were further tested at the 0.001%, 0.0001%, or
0.00001% level to determine the lowest concentration for complete kill.

Fifteen to 30 soybean oil controls and 1-2 mirex standards were used to test
the adequacy of each experiment. If control mortality for a test was greater
than 20% or if the mortality of the mirex standard was significantly below
Class V (Lofgren et al. 1967) the experiment was terminated and repeated the
following week. The effectiveness of the chemicals was evaluated against
mirex {Class V) according to previously established criteria, and the chemicals
were categorized into mortality classes based on the percent mortality during
the 14 day experiment.

Bait toxicants were classified by the following system (Lofgren et al. 1967).
Delayed toxicity was defined as less than 15% mortality after 24 hr and more
than 89% mortality at the end of the test period.

Class I.—Compounds that gave insufficient kill at the preliminaryv test con-
centrations (less than 90% kill at the end of the test period).

Class

Ta—Maximum kill 0 to 29%.

Ib—Maximum kill 30 to 59%.

Ic—Maximum kill 60 to 89%.
Class II.—Compounds that killed too fast at the higher concentrations but
gave insufficient kill at the lower concentrations; that is, 15% or more kill after

*Johnson’s™ Cotton Buds, No. 8762BH, New Brunswick, New Jersev.
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24 hrs and 90 to 100% at the end of the test period at the higher concentrations
but less than 90% kill with the lower concentrations at the end of the test
period.

Class v
ITa—Produced fast kill at 1.0%.
ITb—Produced fast kill at 0.1 and 1.0%.
1Ilc—Produced fast kill at 0.01, 0.1, and 1.0%.
Class III.—Compounds that show delayed action over a onefold to ninefold
dosage range.
Class
IIIa—Delayed action occurred between 0.25 to 1%.
I1Ib—Delayed action occurred between 0.025 to 0.1%.
[IIc—Delayed action occurred between 0.0025 to 0.01%.
Class IV.—Compounds that show delayed action over a tenfold to ninety-
ninefold dosage range.
Class V.—Compounds that show delayed action over a hundredfold or greater
dosage range.
Room temperature was monitored and ranged from 75-80°F. Room
humidity was also monitored but did not indicate the humidity within the test
chambers.

REsuLTS AND DiscuUssiON

Results indicated that no chemical bait was consistently as effective as
mirex for fire ant control (Table 1), aithough compound ENT-27916, seemed
to show ant mortality comparable to mirex when aged for several weeks in a
refrigerator before testing. Two other toxicants, compounds 6063 and 7215
(Fervenulin), also seemed to show delayed mortality against the imported fire
ant when cold-aged but were not as effective as mirex (5008) or ENT-27916 in
repeated tests.

Preliminary results indicated that these 3 compounds were unstable but
promising for fire ant control under laboratory conditions. However, the
possibility exists for aging the chemicals to obtain the necessary delayed
action before field application. Only compounds ENT-27916 and 7215 were
available in sufficient quantity for field testing and are presently being
evaluated against the imported fire ant in large field plots in Plant City,
Florida.

It must be understood that the percent mortality indicated by a class is not
absolute but may be subject to variations due to the differences in diet and
general “health” of the ants within a colony. For example, hungry field
collected ants were observed to accept a greater amount of toxicant in a
shorter time period than ants from a sufficiently fed colony. Therefore, this
could affect delayed mortality and the subsequent mortality class assigned to
a chemical at the end of a 14 day test.
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